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ON  THE UNIFORM DEFORMATION
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These equations constitute the solution of the problem of the deformation of a complete cylindrical shell (of finite thickness) under the action of hydrostatic pressures (or tractions) upon its inner and outer faces*. For the
radial stress at any point, we have
P = 2mA - 2nJ3r-2 ............................ (33)
Thus, if the stress upon the inner face r — r-^ be TI^ and upon the outer face
r = r2 be Ua,
ni = 2m^.-2nJ5rr2,        H2 = 2mA - 2njBr2-2,  ......... (34)
by which A and B are determined.
The expression for the energy becomes, by (28), (29), (30),
F=2mA2+2n£2r-4 ................. ........... (35)
The whole potential energy per unit of length parallel to the axis is given by 27T r Wrdr = 2u {m A2 (r2a - rfi - nBn- (rf* - rr2)] ....... (30)
J r, In order to apply this result to a thin shell, we will write
TJ = a, — h,        ra = a + h, where 2/i denotes the thickness of the shell, and a the radius of the middle
surface.   Thus
-8/),al, . . .(37)
( Wrdr = 4ft//. \mAz + n ~^~9 \ = 4>ah J                    1.             7"! r2 )
«J32ar" -I-
approximately.
The extension of the middle surface is here, by (31),
*
(38)
<T = ju. ~r j-' -v
Since there are two independent variables A, J3, or Uj, na, in (37), it is clear that the potential energy cannot, in strictness, be determined by a- only. Let us, however, inquire to what order of approximation the energy is a function of <r, when h is regarded as small.
If OT denote the ratio of surface forces by which  the deformation is maintained, we have, from (34),
mA (1 - «r) = nB (rz~* - •cnv2);
from which, and (38),
cr =
on reduetaon,
find,
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Ibbetson, loc. cit. pp. 313,fore proceeding further, we will consider in detail the very simple case which arises when D = 0. We have
